Low-density lipoprotein induced actin cytoskeleton reorganization in endothelial cells: mechanisms of action.
The inhibitory effects of the specific NADPH oxidase inhibitor, apocynin, and non-specific NADPH oxidase inhibitors, nordihydroguaiaretic acid (NDGA) and SKF525A, on the disruption of dense peripheral bands and formation of stress fibers in cultured human umbilical vein endothelial cells exposed to atherogenic low-density lipoprotein (LDL) levels has been investigated. Endothelial cells (EC) in vitro and in vivo exposed to high LDL-cholesterol levels have cytoskeletal remodeling with stress fiber formation and loss of dense peripheral bands. Cultured EC incubated with exogenously applied hydrogen peroxide (H2O2: 1 mM) have cytoskeletal structural changes much similar to those observed with high LDL exposure. Previous studies have 1) demonstrated that exposure to atherogenic LDL levels causes heightened EC H2O2 production, 2) identified the reactive oxygen species source, NADPH oxidase, in EC, and 3) shown that the specific NADPH oxidase inhibitor, apocynin, and non-specific NADPH oxidase inhibitors, NDGA and SKF525A, suppress H2O2 production increases in high LDL-perturbed EC. In the present study, the cytoskeletal structure of EC exposed to 330 mg/dl LDL-cholesterol, and incubated with or without apocynin, NDGA and SKF525A, was examined. Each of these compounds promoted the retention of dense peripheral bands and minimized stress fiber formation. These findings are consistent with NADPH oxidase and it's reactive oxygen species byproducts modulating the cytoskeleton reorganization observed in high LDL-induced EC perturbation.